using responses from 789 students from 4 high schools in Connecticut. twelve of the 13 subscales identified in mental self-government (MSG) theory (Sternberg, 1988 (Sternberg, , 1997 
Although by no means a new area of research in the field of education or psychology, the study of intellectual (cognitive, thinking, learning) styles continues to provide new information about their role in students' academic experiences that has implications for educational practice. For more than 5 decades, theorists have named and defined numerous categories of intellectual styles, a fairly comprehensive account Grigorenko (1997, 2001) provide. Over the past decade, one theory that has received considerable attention in educational research has been Sternberg's (1988 Sternberg's ( , 1997 ) theory of mental self-government (MSG), which proposes that the organization of thinking parallels the organization of political government, Judicial Favors analyzing and evaluating existing rules and procedures and critiquing the work of others I enjoy work that involves analyzing, grading, or comparing things.
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Form Monarchic "Single minded and driven"; focuses exclusively on tasks or activities of interest. When talking or writing about ideas, I stick to one main idea.
Oligarchic
Has the tendency to be driven simultaneously by several goals of seemingly equal importance; difficulty managing conflicting demands
Usually when working on a project, I tend to view almost all aspects of it as equally important Hierarchic Able to prioritize among goals; recognizes the need to view problems from a number of angles as a means of setting priorities
When there are many things to do, I have a clear sense of the order in which to do them.
Anarchic Takes a random approach to problems; resists the confinement of rigid systems I can switch from one task to another easily because all tasks seem to me to be equally important.
TSI Validity Study

183
Dimension Subscale
Characteristics Sample Item
Level Local Enjoys working with concrete problems; tends to orient toward details I like problems where I need to pay attention to details.
Global Prefers to deal with large and abstract issues rather than details I like situations where I can focus on general issues rather than on specifics.
Scope Internal Focuses on internal matters; more introverted and task oriented I like to work alone on a task or a problem.
External Enjoys working with other people; tends to be outgoing I like to participate in activities where I can interact with others as a part of a team.
Leaning Liberal Seeks opportunities to "go beyond existing rules" and to create change I like to change routines in order to improve the way tasks are done.
Conservative Prefers to follow existing rules and avoid unfamiliar situations I stick to standard rules or ways of doing things.
Note. From Sternberg and Wagner (1992) .
"recognizes the need to view problems from a number of angles" (Sternberg, 1997, p. 23 ) as a means of setting priorities. To be oligarchic in thinking is to have the tendency to be driven simultaneously by several goals of seemingly equal importance with difficulty managing the conflicting demands. Lastly, the anarchic individual seems to take a random approach to problems, resisting the confinement of rigid systems. In terms of levels, global thinkers prefer to deal with large and abstract issues rather than details while local thinkers enjoy working with concrete problems and tend to orient toward details (Sternberg, 1997) .
Having an internal scope of mental self-government involves focusing on internal matters. Individuals who favor an internal style are more introverted, task oriented, and perhaps less socially sensitive than are external people. While internal-style individuals prefer to work alone, externals enjoy working with other people and tend to be outgoing (Sternberg, 1997) .
leanings refer to individual tendencies to embrace or eschew change. Liberal individuals seek opportunities to "go beyond existing rules" (Sternberg, 1997, p. 26) to create change, and may become bored easily. Conservatives tend to prefer to follow existing rules and avoid unfamiliar situations. Individuals favoring this thinking style will create structure in environments where structure is lacking (Sternberg, 1997) .
MSG theory asserts that people possess profiles of styles rather than single styles (Sternberg, 1997) . A profile is composed of some combination of the elemental styles within the five MSG dimensions. A thinking style profile is made up of several favored styles. For example, a student may favor both legislative and internal styles, indicating a preference both to rely on her own ideas and strategies for solving a problem and to work independently. Further, and perhaps most intriguing, is the proposition that thinking styles are socialized and teachable, variable according to task and situation, and, to some degree, flexible (Sternberg, 1997) . Although an attractive notion, this seems to conflict with the very nature of styles as being "habitual patterns . . . that are consistent over long periods of time . . ." (Sternberg & Grigorenko, 2001, p. 2) . Nonetheless, some degree of empirical support for the socialization of styles has been claimed. Sternberg and Grigorenko (1995) used correlational analysis to illustrate "at least a suggestion" that students' thinking styles may be socialized by their teachers (p. 213) and reported significant correlations between some thinking styles and socioeconomic status (SES), as estimated by parent education (viz., executive style, r = -.43; with judicial style, r = -.23; and with conservative style, r = -.47; p. 212) and as estimated by father education only (viz., legislative style, r = .36 and with hierarchic style, r = .25) . Additional support was declared by Zhang and Postiglione (2001) who, after controlling for student age, found weak but statistically significant correlations between some thinking styles and SES indicators. Those partial correlations ranged from r = .08 (global style and father's education level) to r = .12 (hierarchic style and family income). In addition to considering the size of the reported correlation coefficients, the critical reader also should note that causal relationships were not established in these studies. That is, neither differences in teachers' thinking styles nor differences in students' family SES was determined to cause differences in students' thinking styles.
Social and Academic Correlates of MSG Thinking Styles
Other studies have reported associations between thinking style and academic achievement (Bernardo, Zhang, & Callueng, 2002; Cano-Garcia & Hewitt Hughes, 2000; Zhang, 2000 Zhang, , 2002a as well as interactions between thinking styles and types of academic assessment (Sternberg & Grigorenko, 1993) , between students' and teachers' thinking styles (Sternberg & Grigorenko, 1995) , and between thinking styles and academic subject (Zhang, 2001 (Zhang, , 2004 ) that have implications for students' academic performance. Some studies have called upon educators to revise instructional and assessment strategies to accommodate students of varying thinking styles (Sternberg & Grigorenko, 1993 , 1995 Zhang, 2000) .
The measurement and application of thinking styles have been advocated within the gifted education literature (Dai & Feldhusen, 1999; Sternberg & Grigorenko, 1993) . Sternberg and Grigorenko suggested that thinking styles are likely moderator variables that may help to distinguish different subgroups of gifted children. They maintain that thinking styles may explain preferences for independence or guided instruction and individual work or cooperative group work.
Further, they suggest that thinking styles may inform the nature of assessment used for identification of giftedness, and thinking style should be considered when making decisions between educational enrichment and acceleration options (Sternberg & Grigorenko, 2003) . However intuitively appealing these recommendations may be, primary consideration must be given to the reliability and validity of the measurement of the thinking styles construct. The savvy consumer of any such research should first ask, "How well has this construct been measured?"
Measurement of MSG Thinking Styles
The 13 thinking styles that compose the five dimensions proposed in MSG theory are operationalized by the TSI (Sternberg & Wagner, 1992) , a 104-item scale with eight questions targeting each style. Individuals rate the eight items within each subscale from 1-7 indicating how well each statement describes them, where 1 = not at all well and 7 = extremely well. A mean subscale rating that is close to 7 is a high score and is interpreted as a preference for that thinking style. Mean ratings closer to 1 are interpreted as "low" ratings for that subscale and indicate a lack of preference for that style (Sternberg, 1997) . Thinking style profiles are identified by the TSI in terms of how high or low respondents' mean scores are on each of the 13 thinking style subscales. A profile is the combination of all subscales on which the rater indicates a preference.
Variations of the TSI include an expanded item rating scale (1-9 vs. 1-7) and a shortened, 65-item version (General Thinking Styles Inventory-Short Version, unpublished) consisting of 5 items for each of the 13 subscales.
Although Sternberg (1997) claimed that the TSI has "demonstrated good psychometric properties" (p. 125), studies using scores on the TSI have returned varying results in terms of subscale score reliability (coefficient alpha). All have indicated a wide range of estimates across the 13 subscales (see Table 2 ). With the full 104-item scale for four subgroups of students divided by grade (grades 7 & 8, Dai & Feldhusen (1999) .
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Zhang (2000) . Sternberg & Wagner, 1992) . Other reported alpha reliability ranges for scores obtained with the full-scale instrument were .38-.86 (Dai & Feldhusen, 1999) and .35-.88 (Cano-Garcia & Hewitt Hughes, 2000) . Studies using the 65-item inventory have reported similar alpha reliability ranges of .46-.82 (Zhang, 2004) ; .51-.86 (Zhang 2002c); .44-.80, .13-.81, .50-.86 (Zhang, 2000) ; and .50-.81 (Bernardo et al., 2002 In addition, the factor structure of the subscales of the TSI has not been clearly established, with factor analysis failing to fully support the dimensionality proposed by MSG theory (Sternberg & Grigorenko, 1993) and with other factor analytic studies reporting inconsistent factor structures across samples (see, for example, Bernardo et al., 2002; Cano-Garcia & Hewitt Hughes, 2000; Dai & Feldhusen, 1999; Fjell & Walhovd, 2004; Zhang & Sachs, 1997 ; see Table 3 ). "If the factor structure of a measure cannot be replicated from sample to sample, its usefulness is diminished, perhaps to the point where its construct validity is called into question" (Steger, 2006, p. 263) .
Moreover, we have found no reported item-level factor analysis on the full-scale TSI. Although a confirmatory factor analysis (CFA) of the 24 items composing the three MSG Functions was conducted by O'Hara and Sternberg (2000 Sternberg ( -2001 ; results of which indicated poor model fit; χ 2 (255, N = 105) = 548, p < .001; goodness of fit index = .71), our review of the literature revealed that all factor analyses conducted on the full-scale instrument involved subscale-level data.
Rationale for Study
The current study is unique in its goal to identify the factor structure of TSI scores for high school aged students using item-level data. 
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The study used CFA to compare the adequacy and fit of competing hypothesized structural models and used posthoc exploratory factor analysis (EFA) to examine further the data structure. A second purpose of the study was to determine whether the TSI could be reduced to a shorter, psychometrically stronger inventory that provides a reliable measure of MSG thinking styles.
Methods
In this study, scores on the 104-item TSI were collected from 790 students in grades 9-12 in four high schools in Connecticut. One case was removed due to substantial missing data, resulting in 789 cases. For the remaining cases, the amount of missing data ranged from .25% to 3.80% per variable. Four-hundred seventy-seven cases contained complete data and 222 different patterns of missingness existed for the remaining cases. There was no reason to believe data were missing by any systematic process, and we assumed the data to be missing at random (MAR), an assumption that is, in many cases "quite plausible" (Schafer & Graham, 2002, p. 152) . In order to retain all cases for analysis, data augmentation with single imputation of estimates for missing values 1 was used with NORM 2.03 software (Schafer, 2000) . This resulted in 789 cases with completed (observed and simulated) data for 12 of the 13 subscales (96 of the 104 total items). Because different items were inadvertently used to measure the oligarchic style with some of the students (see Oligarchic items in Sternberg & Wagner, 1992 , vs. Sternberg, 1997 , that 8-item subscale was omitted from all analyses.
TSI subscale score reliabilities were estimated with SPSS 14.0 software and compared to previous studies. We then conducted CFAs of both scale-and item-level data with AMOS 6.0 to determine whether the MSG theory-specified model structure (Sternberg, 1988 (Sternberg, , 1997 fit the data collected from this high school sample. Three other proposed structures also were specified using both subscale-and item-level data for comparison of model fit; one model specifying the threefold model of intellectual styles with three factors indicated by Type I, Type II, and Type III styles (Zhang 2006; Zhang & Sternberg, 2005) ; the second specifying two factors made up of Type I and Type II styles (Zhang, 2002a (Zhang, , 2002b , and the third specifying the four-factor structure reported by Zhang (2006) . Item-level EFA was subsequently conducted with SPSS 14.0 to examine further the latent structure accounting for the covariances among variables in the data set (Brown, 2006) . Finally, Cronbach's alpha internal consistency reliabilities were estimated for the subscales composed of retained items.
Data Screening
As an initial screening of the data, the distributions of items were examined for univariate normality. In addition, bivariate and squared multiple correlations among the 12 subscales were reviewed as indicators of multicollinearity, and variances of subscales were examined for relative size. Subscale score internal consistency reliability estimates also were assessed (Kline, 2005) . All items were distributed normally (absolute value of skewness index ≤ 3.0, absolute value of kurtosis index ≤ 10.0; Kline, 2005) . Absolute values of the bivariate correlations among subscales ranged from r = .02 (Liberal-Conservative) to r = .65 (Liberal-Legislative), and no squared multiple correlation was larger than r 2 = .61, signifying nonredundancy among subscales. Subscale variances were homogeneous, ranging from .74 to 1.27. However, reliability estimates for some subscale scores (Monarchic, Anarchic, and Local) were lower than .70, a generally recommended value for "adequate" reliability (Kline, 2005) .
Results
Internal Consistency Reliability Analysis
Internal consistency reliabilities for scores on the original 12 TSI subscales were estimated for comparison to previous studies. Our estimates were higher in comparison, ranging from .64 (Monarchic) to .84 (Liberal). However, in addition to reporting Cronbach's alpha, which is solely a function of the interrelatedness of items in the subscale and test length and not of scale unidimensionality (Schmitt, 1996) , it is recommended that the "precision of alpha" also be reported (Cortina, 1993, p. 100) , providing an indication of the spread of interitem correlations (IIC). Both precision of alpha estimates and standard deviations of IIC were calculated for all subscales (see Table 4 ).
A large spread of correlations "indicates either some form of multidimensionality or a great deal of sampling error in the estimation of the interitem correlations" (Schmitt, 1996, p. 351) .
Anarchic, Local, and Monarchic subscales had particularly weak mean IIC (.20, .21, and .19, respectively) while Conservative, External, Global, Internal, Judicial, and Liberal subscales had large IIC ranges with relatively unstable alpha estimates (SD IIC ≥ .100; SE alpha ≥ 0.019). These statistics are indicative of errors in the operationalization of the proposed constructs that also were evident in the factor analyses. Note. IIC = Interitem correlations, SE = standard error.
Subscale-Level CFA
The first subscale-level CFA tested the five-factor model specified by MSG theory (Sternberg, 1988 (Sternberg, , 1997 Correlations between all factor pairs were specified. Because a sample variance was estimated to be zero or negative, no model solution could be estimated. Negative variance estimates are indicative of some form of model misspecification (Kline, 2005) . To test a more parsimonious model, an equality constraint was then applied to the respective paths of the three factors with only two indicator variables. This respecification did not improve model fit, and no solution could be estimated for this revised model. One source of misspecification of the five-factor model was the specification of weakly correlated pairs of indicators for Factor 4 (Internal and External; r = -.11) and Factor 5 (Liberal and Conservative; r = .02), with the bivariate correlation for the latter pair not statistically significantly different from zero (see Table 5 ).
Next the three-factor Type model (Zhang & Sternberg, 2005 ) was fit to the data, specifying Legislative, Judicial, Hierarchic, Global, and Liberal styles as indicators of Type I; Executive, Local, Monarchic, and Conservative styles as indicators of Type II; and Anarchic, Internal, and External styles as indicators of Type III. The result was an inadmissible solution, with the correlation between Type I and Type III factors estimated to be greater than 1.0 and the variance-covariance matrix for the first-order factors not positivedefinite.
Then we estimated the fit of the two-factor Type model (Zhang, 2002a (Zhang, , 2002b with Factor 1, Type I, causing Legislative, Judicial, Hierarchic, Global, and Liberal variables and Factor 2, Type II, causing Executive, Local, Monarchic, and Conservative variables. The Table 5 Intercorrelations, Means, and Standard Deviations for 12 of the 13 TSI Subscales Finally we tested the four-factor model (Zhang, 2006) with Factor 1, Type 1, indicated by Legislative, Liberal, and Judicial subscales; Factor 2, Type II, indicated by Executive, Conservative, and Monarchic subscales; Factor 3, Level, indicated by Global and Local subscales, and Factor 4, Scope, indicated by Internal and External subscales. For this model, as with the five-factor model, a sample variance was estimated to be zero or negative, and no model solution could be estimated.
Item-Level CFA
The same four models were then estimated with item-level data. These models were hierarchical, with Dimension or Type factors serving as second-order factors and subscale factors as first-order factors, each indicated by their respective eight items (see Sternberg & Wagner, 1992 ). In each model, all second-order factor pairs were specified to be correlated. Disturbances were added to all first-order factors and their respective paths were set to 1.0.
The hierarchical five-factor model (Sternberg, 1988) was estimated first. In this model, there were 5 second-order factors, Forms, Function, Level, Scope, and Leaning. Forms was indicated by 3 first-order factors, Legislative, Executive, and Judicial. Function also was indicated by 3 first-order factors, Anarchic, Monarchic, and Hierarchic. Level was indicated by 2 first-order factors, Global and Local. Scope was indicated by 2 first-order factors, Internal and External. Finally, Leaning was indicated by 2 first-order factors, Liberal and Conservative. All first-order factors were indicated by the eight measured variables that correspond with those subscales in the TSI. The result of this CFA was the same as with subscale-level data; a sample variance was estimated to be zero or negative, and no model solution could be estimated.
Next, the hierarchical three-factor Type model (Zhang, 2006; Zhang & Sternberg, 2005) was specified. In this model, Type I, Type II, and Type III were specified as second-order factors. The firstorder factors indicating Type I were Legislative, Judicial, Hierarchic, Global, and Liberal. Indicating Type II were first-order factors Executive, Local, Monarchic, and Conservative. Anarchic, Internal, and External first-order factors were indicators of the second-order Type III factor. All first-order factors were indicated by the eight observed variables that correspond with those subscales in the TSI. The result of this CFA was the same as with the subscale-level data: The solution was inadmissible, with the correlation between Type I and Type III factors estimated to be greater than 1.0 and the variancecovariance matrix for the first-order factors not positive-definite.
The hierarchical two-factor Type model (Zhang, 2002a (Zhang, , 2002b ) was then specified. In this model, there were 2 second-order factors, Type I and Type II. The former was indicated by 5 first-order factors, Legislative, Judicial, Hierarchic, Global, and Liberal, whereas the latter was indicated by 4 first-order factors, Executive, Local, Monarchic, and Conservative. All first-order factors were indicated by the eight observed variables that correspond with those subscales in the TSI. The result indicated poor fit of the model to the data (χ 2 [2474] = 8000.128; p < .001; CFI = .696; RMSEA = .053 [90% C.I. = .052, .055]; PCLOSE < .001). The standardized regression weight and model-implied correlation between Type II and Monarchic was .994, suggesting redundancy between those second-and first-order factors. Large modification indices suggested correlating several disturbances with first-order factors, correlating uniquenesses with latent variables, and double-loading indicator variables.
Finally, the four-factor model (Zhang, 2006 ) was specified with item-level indicators. This model had 4 second-order factors, Type I, indicated by Legislative, Liberal, and Judicial first-order factors; Type II, indicated by Executive, Conservative, and Monarchic first-order factors; Level, indicated by Global and Local first-order factors; and Scope, indicated by Internal and External first-order factors. All firstorder factors were indicated by the eight observed variables that correspond with those subscales in the TSI. The result was the same as with subscale-level data; a sample variance was estimated to be zero or negative, and no model solution could be estimated.
Item-Level EFA
Subsequent to CFA in which a model is "grossly misspecified, " EFA may be conducted to reassess the structure of the measurement model (Brown, 2006, p. 189) . Given the failure of CFA to confirm any of the four proposed models with either scale-or item-level data, an item-level EFA of 12 of the 13 subscales (omitting Oligarchic) in the full-scale TSI was then conducted using SPSS 14.0 software. Because some subscale pairs have been determined to correlate significantly (see Sternberg & Grigorenko, 1993) , we used the principal axis factoring extraction option, selecting the extraction of factors with eigenvalues > 1.0, with direct oblimin rotation. Scree plot, parallel analysis, amount of variance explained by each factor, and consistency with the theoretical model informed the extraction decision (Kim & Mueller, 1978; Thompson, 2004) . Scree plot visual analysis (Cattell, 1978) indicated the extraction of four factors, and parallel analysis indicated the extraction of nine factors. The first 4 factors accounted for only 31% of the total variance, whereas nine factors accounted for 43% of the variance. Given the greater percentage of variance accounted for with a nine-factor solution and the closer agreement of this solution with Sternberg's proposed model of 13 factors, a nine-factor solution was specified for extraction, and the patterns of coefficients resulting from that solution were analyzed. In addition to item content, weak pattern coefficients on primary factors (< .350) and/or coefficients on secondary and subsequent factors of magnitude similar to the primary coefficient informed the decision to retain items. Forty-four of the 96 items, subsumed by six factors, met the criteria for retention (see Table 6 ).
Internal consistency reliability analysis of subscale scores was then conducted. As coefficient alpha is the quantification of the "degree of interrelatedness among a set of items designed to measure a single construct" (Netemeyer, Bearden, & Sharma, 2003) , items weakly correlated with other items in the subscale were determined to be poorly related to the construct and were removed. This process resulted in the omission of 12 additional items. Ultimately, all items from the Executive, Monarchic, Anarchic, Global, Local, and Conservative subscales were eliminated. Seven items from the Internal subscale, three items from the Judicial subscale, two items .225
92 When faced with a problem, I prefer to try new strategies or methods to solve it.
-.686
89 I like to take old problems and find new methods to solve them.
-.648
93 I like to do things in new ways not used by others in the past.
-.622
19 I like situations where I can try new ways of doing things.
-.541
.237
79 I like to challenge old ideas or ways of doing things and to seek better ones.
-.535
25 I like projects that allow me to look at a situation from a new perspective.
-.489
21 I like to play with my ideas and see how far they go.
-.479
. 274 32 I like problems where I can try my own way of solving them.
-.451
.264
56 I like to change routines in order to improve the way tasks are done.
-.390
.076
3 I enjoy working on projects that allow me to try novel ways of doing things.
-.382
.242
73 When I start on a task, I like to consider all possible ways of doing it, even the most ridiculous.
-.330
.294
76 I like projects in which I can work together with others.
-.735
91 I like situations where I interact with others and everyone works together.
-.653
62 I like to participate in activities where I can interact with others as a part of a team.
-.633
70 When working on a project, I like to share ideas and get input from other people.
-.629
36 In a discussion or report, I like to combine my own ideas with those of others.
-.500
82 I like to work alone on a task or a problem.
498
.202
.315
35 If I need more information, I prefer to talk about it with others rather than to read reports on it.
-.416
95 I like projects that I can complete independently.
.214
.400
.268
85 When making a decision, I try to take the opinions of others into account.
-.393
17 I like to control all phases of a project, without having to consult with others.
.366
.321 7 When starting a task, I like to brainstorm ideas with friends or peers.
-.357
.209
39 I care more about the general effect than about the details of a task I have to do.
.591
23 I like to deal with major issues or themes, rather than details or facts.
.584
14 I tend to pay little attention to details.
-.224
.566
86 I like working on projects that deal with general issues and not with nitty-gritty details.
.319
.497
77 I like situations where I can focus on general issues, rather than on specifics.
.318
.490
11 I like situations or tasks in which I am not concerned with details. 74 When trying to make a decision, I tend to see only one major factor.
.379
-.277
37 In trying to finish a task, I tend to ignore problems that come up.
.367
-.302
29 When I have many things to do, I do whatever occurs to me first.
225
.220
72 I like projects where I can study and rate different views or ideas.
.685
48 I like to check and rate opposing points of view or conflicting ideas.
.667
41 I like situations where I can compare and rate different ways of doing things.
.600
98 I enjoy work that involves analyzing, grading, or comparing things.
.583 90 I prefer tasks or problems where I can grade the designs or methods of others.
.540
38 When faced with opposing ideas I like to decide which is the right way to do something.
.484
9 When making a decision, I like to compare the opposing points of view.
. 460 1 When discussing or writing down ideas, I like criticizing others' ways of doing things. 12 When faced with a problem, I use my own ideas and strategies to solve it.
.601
4 When making decisions, I tend to rely on my own ideas and ways of doing things.
.565
71 I feel happier about a job when I can decide for myself what and how to do it.
.298
.522
87 I like situations where I can use my own ideas and ways of doing things.
.230 -.226
.502
59 When working on a task, I like to start with my own ideas.
.248
. 433 33 When trying to make a decision, I rely on my own judgment of the situation.
.425
43 When faced with a problem, I like to work it out by myself.
275
.387
60 I prefer situations where I can carry out my own ideas, without relying on others.
.236
.300
47 I use any means to reach my goal.
. 358 88 If there are several important things to do, I do the one most important to me.
.292
.344
2 I prefer to deal with specific problems, rather than with general questions. 16 I prefer tasks dealing with a single, concrete problem, rather than general or multiple ones.
69 When discussing or writing down ideas, I use whatever comes to mind.
.343
.389
80 When discussing or writing down ideas, I only like to use my own ideas.
.305
.385
84 I find that solving one problem usually leads to many other ones that are just as important.
.365
15 I like to figure out how to solve a problem following certain rules.
-.331 -.272
.233
78 I dislike problems that arise when doing something in the usual, customary way.
.316
34 I can switch from one task to another easily, because all tasks seem to me to be equally important.
.234
.224
102 I pay more attention to parts of a task than to its overall effect or significance.
-.558
75 I like problems where I need to pay attention to details.
-.249
-.441
13 In discussing or writing on a topic, I think the details and facts are more important than the overall picture.
-.373
81 When faced with a problem, I like to solve it in a traditional way.
.204 -.346
.284
100 I have to finish one project before starting another one.
.283
-.323
30 I like to memorize facts and bits of information without any particular context.
-.317
44 I tend to break down a problem into many smaller ones that I can solve, without looking at the problem as a whole.
-.210
-.312
22 I am careful to use the proper method to solve any problem.
-.269 -.310
.307
49 I like to collect detailed or specific information for projects I work on.
-.214
-.248
6 When talking or writing about ideas, I stick to one main idea.
-.206 -.219
26 In talking or writing down ideas, I like to have the issues organized in order of importance. 10 I like to set priorities for the things I need to do before I start doing them.
.521
40 When working on a task, I can see how the parts relate to the overall goal of the task.
. 496 97 When starting something, I like to make a list of things to do and to order the things by importance. . 453 51 I like situations where I can follow a set routine.
.442
65 I like tasks and problems that have fixed rules to follow in order to complete them.
.215
.345
.420
45 When I'm in charge of something, I like to follow methods and ideas used in the past.
-.306
.392
28 I prefer to read reports for information I need, rather than ask others for it.
.374
96 When trying to make a decision, I try to take all points of view into account.
-.247 -.218
.336
55 I like situations where the role I play is a traditional one.
.229 -.268
.328
57 When discussing or writing down ideas, I stress the main idea and how everything fits together.
.239
.324
20 I like to do things in ways that have been used in the past.
42 When there are many important things to do, I try to do as many as I can in whatever time I have.
235
.271
5 When discussing or writing down ideas, I follow formal rules of presentation.
-.232 -.231
.269
53 I like to tackle all kinds of problems, even seemingly trivial ones.
.243
.260
Note. Pattern coefficients >.200 are presented. Items retained after the exploratory factor analysis are bold faced.
each from the Hierarchic and External subscales, and one item from both the Legislative and Liberal subscales were removed. This process resulted in the retention of 32 items subsumed by five factors with internal consistency reliabilities ranging from .729 to .863 (see Tables 7 and 8 ). Mean IIC within subscales were moderate, ranging from .35 ( Judicial) to .45 (External), with standard deviations ≤ .10. Generally, items within the remaining original subscales loaded together on a common factor, with some items from related subscales also loading with those factors. The first subscale, for example, contains seven of the original Liberal items and two Legislative items. (The correlation between those two original subscales was reported to be .66. See Sternberg & Grigorenko, 1993) . The items in the new subscale combine to measure a Liberal/Progressive approach to thinking, with a preference for trying new methods and finding new strategies to solve problems. The second factor contains seven items exclusively from the original External subscale, measuring individuals' preferences for working and sharing ideas with others as outlined in MSG theory. Factor 3 subsumes six items from the original Hierarchic subscale. This factor measures the degree to which individuals prefer to order ideas and things to do by perceived importance. Factor 4 contains five Judicial items describing a propensity toward comparing and rating ideas or views. Finally, Factor 5 contains five Legislative and one Internal item, combining to measure individuals' reliance on their own ideas and strategies when doing a task (Legislative/Self-Reliant). Correlations between subscales were weak to moderate and positive with the strongest correlation (r = .56) between Liberal and Legislative subscales and the weakest (r = .16) between Hierarchic and Judicial subscales (see Table 9 ).
Discussion
Our study failed to provide statistical support for the use of the full-scale TSI as an instrument for the operationalization of MSG thinking styles with high school students. Although internal consistency reliability analysis of subscales returned alpha estimates that were larger than previous reports, interitem correlations within some 
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subscales were weak and varied, suggesting substantial measurement error. Neither scale-nor item-level CFA confirmed any of four purported latent structures of scores, revealing poor model fit or inadmissible solutions for the specified models. While a combination of item-level EFA and reliability analysis led to the identification of 32 relatively strong items that loaded on factors similar to those proposed by MSG theory, the scope of the remaining items does not sufficiently account for the theorized range of thinking styles as outlined by Sternberg (1988 Sternberg ( , 1997 , nor does it provide a readily interpretable reduction in proposed styles. What may be considered a useful result of the EFA is the identification of items that are psychometrically strong, which may provide the basis for the development of an improved inventory of thinking styles. The study suggests that some items from the Liberal and Legislative, and Legislative and Internal subscales are conceptually similar and share common variance, indicating common latent structure among items in those subscales. This is consistent with EFA results from previous studies (Bernardo et al., 2002; Cano-Garcia & Hewitt Hughes, 2000; Fjell & Walhovd, 2004; Sternberg & Grigorenko, 1993; Zhang & Sachs, 1997) .
The first goal of the study was met to the extent that we were able to specify the latent structure of the strongest items in the TSI and to identify and omit those items that did not meet standard psychomet- ric criteria. The second goal was partially met in the identification and retention of several original items whose structure was consistent with MSG theory that may serve as a basis for the creation of a meaningful and reliable tool for the measurement of thinking styles. The results of this study are limited to scores from a single sample of high school students from four high schools in Connecticut. In addition, only 12 of the 13 subscales were included in the analysis, and the psychometric properties of the Oligarchic subscale were not determined with this sample. The reported factor structures accounted for only 96 of the 104 items in the TSI. Nonetheless, the study contributes to a continually developing pattern of evidence highlighting the weaknesses in the current operationalization of MSG thinking styles. This collection of evidence brings into question the validity of the claims of previous research regarding the role of thinking styles in students' academic experiences, and calls upon researchers and practitioners to be fully considerate of these psychometric weaknesses when making important educational decisions based upon such research. If educational practice is to be influenced by the notion of students' thinking styles, we must first insist upon improved standards of measurement of that construct.
